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6 .  Abstract 

The h i g h l y  i n t e g r a t e d  d i g i t a l  e l e c t r o n i c  c o n t r o l  (HIDEC) program a t  NASA Ames 
Research Center ,  Oryden F l i g h t  Research F a c i l i t y  i s  a  mu l t i phase  f l i g h t  research  
program t o  q u a n t i f y  t h e  b e n e f i t s  o f  p romis ing  i n t e g r a t e d  c o n t r o l  systems. McDonnell 
A i r c r a f t  Company i s  t h e  p r ime c o n t r a c t o r ,  w i t h  Un i ted  Technologies P r a t t  & Whitney 
A i r c r a f t ,  and Lear S i e g l e r  I nco rpo ra ted  as ma jo r  subcont rac to rs .  

The NASA F-15.4 t es tbed  a i r c r a f t  was m o d i f i e d  f o r  t h e  HIDEC program by i n s t a l l i n g  
a  d i g i t a l  e l e c t r o n i c  f l i g h t  c o n t r o l  system (DEFCS) and r e p l a c i n g  t h e  s tandard  FIOO 
(Arab 3 )  engines w i t h  F100 eng ine  model d e r i v a t i v e  (EMD) engines equipped w i t h  d i g i -  
t a l  e l e c t r o n i c  engine c o n t r o l s  (DEEC) , and i n t e g r a t i n g  t h e  DEEC's and OEFCS. The 
m o d i f i e d  a i r c r a f t  p rov i des  t h e  c a p a b i l i t y  f o r  t e s t i n g  many i n t e g r a t e d  c o n t r o l  modes 
i n v o l v i n g  t h e  f l i g h t  c o n t r o l s ,  eng ine  c o n t r o l s ,  and i n l e t  c o n t r o l s .  

T h i s  paper focuses on t h e  f i r s t  two phases o f  t h e  HIDEC program, which a r e  t h e  
d i g i t a l  f l  i g h t  c o n t r o l  s y s t e m / a i r c r a f t  model i d e n t i f i c a t i o n  (DEFCS/AMI) phase and 
t h e  adap t i ve  engine c o n t r o l  system (ADECS) phase. 
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